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Multiple sequence alignment of NBS1, 2, 4, 6 with Cloned blast resistance gene 
Pib 



NBS2 

NBS4 

NBS6 

NBS1 

Pib MMRSFMMEAHEEQDNSKWKTWVKQVRDTAYDVEDSLQDFAVHLKRPSWWRFPRTLLERH 



NBS2 --- MAE TVLS MARS LVGSAISKAAS AAA 

NBS4 MAETVLSMARS LVGSAISKAAS AAA 

NBS 6 MAETVLSMARS LVGSAISKAAS AAA 

NBS1 MAAETWSMAMSVLGSAVGKAASAAA 

Pib RVAKQMKELRNKVEDVSQRNVRYHLI KGSAKATINSTEQSSVI ATAI FGIDDARRAAKQD 

:* :*::.* .:*: 



NBS2 NETSLLLGVEKD 

NBS4 DETSLLLGVEKD - - 

NBS 6 DETSLLLGVEKD 

NBS1 DEATLLLGIQKE -r 

Pib NQRVDLVQLINSEDQDLKVIAVWGTSGDMGQTTI I RMAYENPDVQ I RFPCRAWVRVMHP F 

: : * : : : 



NBS2 IWYI KDELKTMQAFLRAAEXMKKKDELLKVWAEQIRDL SYDIEDS 

NBS4 IWYIKDELKTMQAFLRAAELMKKKDELLKVWAEQIRDL SYDIEDS 

NBS6 IWYL 

NBS1 IWYI KDELKTIQAFLRAAEVTKKKDDLLKVWAEQVRDL - - -SYNIEDC 

Pib SPRDFVQSLWQLHATQGVEALLEKEKTEQDIJVKKFNGCVNDRKCLIVLNDLSTIEEW^ 



NBS2 LDEFKVHIESQTLFRQLVKLRERHRIAIRIHNLKSRVEEVSSRNTRYNLVEPISSG-TED 

NBS4 LDEFKVHIESQTLFRQLVKLRERHRIAIRIHNLKSRVEEVSSRNTRYSLVKPISSG-TEI 

NBS 6 FRHGVGRSNGGPWGMVAS GNQ - -SCL 

NBS1 LDEFKVHVESQSLAKQLMKLGERHRIAVQIRNLKSRIEEVSNRNTRYSLIKPISSITO 

Pib I KKCFQKCRKGSRI I VSS TQVEVAS LCAGQESQASELKQLSADQTLYAF YDKGSQ I IEDS 



NBS 2 
NBS 4 
NBS 6 
NBS1 
Pib 



NBS 2 
NBS 4 
NBS 6 
NBS1 
Pib 



NBS 2 
NBS 4 
NBS 6 
NBS1 
Pib 



NBS 2 



DMDS YAEDI RNQSARN VDEAELVGF 

DMDSYAEDIRNQSARN - - VDEAELVGF 

AI DS YAEDI RNQSARN VDEAELVGF 

ERDS YLEDARNRSGSN - -- - - TDESELVGF 

VKPVS I SDVAI TSTNNHTVAHGE 1 1 DDQSMDADEKKVARKSLTRI RTSVGASEESQLIGR 
.* * * :*::*:* 

SDSKKRLLEMIDTNANDGPAKVI CWGMGGLGKTALSRKI FESEEDIRKNFPCNAWITVS 
SDS KKRLLEMI DTNANDGPAKVI CWGMGGLGKTALSRKI FESEEDI RKNFPCNAWITVS 
SDSKKRLLEMIDTNANDGPAKVI CWGMGGLGKTALSRKI FESEEDIRKNFPCNAWITVS 
AKTKDELLKL I DVNTNDGPAKVI CVVGMGGLGKTTLARKAYENKEHM - KNFSCCAWITVS 
EKEISEITHLILNNDSQ-QVQVISWGMGGLGKTTLVSGVYQS-PRLSDKFDKYVFVTIM 
..: .:* * .:. .:**.* ********.* .... : .::*: 

QSFHRIELLKDMIRQLLGPSS LDQLLHELQGKVWQVHHLSEYLI EELKEKRYFV 

QSFHRI ELLKDMIRQLLGPSS LDQLLQELQGKVWQVHHLSEYLI EELKEKRYFV 

QSFHRIELLKDMIRQLLGPSS LDQLLQELQGKVWQVHHLSEYLI EELKEKRYFV 

QS FDRKE I LKQMI RQLLGADS LDKLLKEFSE KLLVQVQHLADHL VEGLKE KRY FV 

RPFILVELLRSLAEQLHKGSSKKEELLENRVSSKKSLASMEDTELTGQLKRLLEKKSCLI 
: . * *:*:.:.** .* *:::.. :: .*: *.*::* :: 

VLDDLWILHDWNWINEI AFPKNNKKGSRI VITTRNVDLAEKCATAS - LVYHLDFLQMNDA 
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VLDD&PlL^ ' LVYHLDFLQMNDA 

VLDDLW I LHDWNW I NE I AFPKNNKKGSQI VI TTWNVDLAEKCATAS - LVYHLDFLQMNDA 
VLDDLWTIDAWNWIHDIAFPKINNRGSRIIITTRDAGLAGRCTSES-LIYHLEPLHIDDA 
VLDDFSDTSEWDQI KPTLFP - LLEKTSRI I VTTRKENI ANHCSGKNGNVHNLKVLKHNDA 
***★. *. *. :: * : * :: ** . :*: :::*. *: :** 

I S LLLRKTNKNHEDME - - SNKNMQKMVERIVNKCGRLPLAI LT I GAVLAT- - KQVSEWEK 
I TLLLRKTNKNHEDME - - SNKNMQKMVER I VNKCGRLPLAI LT I GAVLAT - - KQVSEWEK 
I TLLLRKTNKNHEDME - - SNKNMQKMVER I VNKCGRLPLAI LTI GAVLAT - - KQVSEWEK 
IHLIiLAKTNIRLEDME- -NDEDLGSIVTKLVKRCGYLPLAILTIGGILAT- -KKIMEWGK 
LCLLSEKVFEEATYLDDQNNPELVKEAKQILKXCDGLPL^^ 

: ** *. . :: :: . . *****:.**..**. * ** * 

FYEQLPSELEINPSLEALRRMVTMYNHLPSHLKPCFLYLSIFPEDFEIQRNRLVGRWIA 
FYEHLPSELEINPSLEALRRMVTLG YNHLPSHLKPCFLYLS I FPEDFE I KRNRLVGRWI A 
FYEHLPSELEINPSLEALRRMVTLGYNHLPSHLKPCFLYLS I FPEDFEI KRNRLVGRW I A 
FYRELPSELESNPSLEAMRRMVTLSYNHLPSHLKPCFLYLSIFPEDFEIQRGRLVDRWIA 
LNENINAELEMNPELGMIRTVLEKSYDGLPYHLKSCFLYLSI FPEDQI ISRRRLVHRWAA 
... : *** **.* : * :; ** ***.*********** *.* *** ** * 

EGFVRPKVGMTTKDVGESYFNEIjINRSMIQRSRVGTAG- -KIKTCRIHDI IRDITVSISR 
EGFVRPKVGMTTKDVGESYFNELINRSMIQRSRVGI AG- - KIKTCRIHDI IRDITVSISR 
EGFVRPKVGMTTKDVGESYFNEIilNRSMIQRSRVGIAG- - KIKTCRIHDI IRDITVSISR 
EGFVRATDGVNIEDVGNSHFNELINRSLIQPSKVSTDG- -WKRCRIHDIMRDIIVSISR 
EGYSTAAHGKS AI EI ANGYFMELKNRSMI LPFQQSGSSRKS IDSCKVHDLMRDI AI SKST 
**: * ::.:.:* ** ***:* : . * :; ** :; *** ;* * 



QENFVLLPMGDGSDLVQENTRHI AFHGSMS CKTG LDWS I IRSLAIFGDRPKSLAH 

QENFVLLPMGDGSDLVQENTRHI AFHGSMS CKTG LDWS I IRSLAIFGDRPKSLAH 

QENFVLLPMGDGSDLVQENTRHIAFHGSMSCKTG LDWS 1 1 RSLAI FGDRPKSLAH 

EENFVLLTREKI TWAEES I RHLAFHGS KCSKI C LEWNHLRSVTLFGDRPVGRTP 

EENLVFRVEEGCSAYIHGAIRHLAISSNWKGDKSEFEGIVDLSRIRSLSLFG DWKP 

:**:*: : . **:*: ... :: • :**:::**. . . 

AVCPDQLRMLRVLDLEDVTFLITQKDFDRIALLCHLKYLSIGYSSSIYSLPRSIGKLQGL 
AVCPDQLRMLRVLDLEDVTFLITQKDFDRIALLCHLKYLSIGYSSSIYSLPRSIGKLQGL 
AVCPDQLRMLRVLDLEDVTFLITQKDFDRIALLCHLKYLSIGYSSSIYSLPRSIGKLQGL 
ALCS PQFRMLRVLDLEDAKFKFTQND I RNI GLLRHMKYLNFARASTI YTLPRS IGKLQCL 
FFVYGKMRFI RVLDFEGTRG- LEYHHIJXJI WKLNHLKFLSLRGCYRI DLLPDLLGNLRQL 
::*::****:*.. : .* * *:*;*.: . * ** :*:*: * 

QTLNMSSTYIAALPSEISKLQCLHTLRCIREL EFDNFS LN - HPMKCI TNTI CLPK 

QTLNMPSTYIAALPSEISKLQCLHTLRCIGQF HYDNFSLN - HPMKC I TNT I CLP K 

QTLNMPSTYIAALPSEISKLQCLHTLRCSRKF VSDNFSLN-HPMKCITNTICLPK 

QILNMREANISALTTEVTKLQNLRSLRCSRRS GSGYFSI IDNPKECLMI TMCLPM 

QMLDIRGTYVKALPKTI IIOjQKLQYIHAGRKTDYVWEEKHSIjMQRCRKVGCICATCCLPL 

* *:: : : ** . . ; *** *:::.. • *: * *** 

VFTPLVSRDNRAKQIAEFHMATKSFWS ESFGVKVPKGIGKLRDLQVLEYVDIR 

VFTPLVSRDDRAKQIAELHMATKSCWS ESI GVKVPKGI GKLRDLQVLEYVDI R 

VFTPLVSRDDRAI QI AELHMATKSCWY KSFGVKVPKGIGKLRDLQVLEYVDIR 

VFLTSINFSDRVKLIPEICMSCSTRWS DTKGVRVPRGIDNLKELQILEWDIN 

LCEMYGPLHKALARRDAWTFACCTKFPSIMTGVHEEEGAMVPSGIRKLKDLHTLRNINVG 
. : : : .*.****:*::*:*.::: 

RTSSRAIKELGQLSKLRKLAVITKGSTKEKCKILYAAIEKLSSLQSLYMNAALLSDIETL 
RTSSRAI KELGQLS KLRKLGVTTNGSTKE KCKI LYAAIEKLS SLQSLHVDAAGI SDGGTL 
RTSSRAIKELGQLSKLRKLGVMTNGSTKEKCKILCAAIEKLSSLQYLYVNAAGISDGGTL 
RTSRKAIEELGELIQLRKLSVTTKGATNKKYQIFCAAIEKLSSLQSLRVDAEGFSDTGTL 
RGN-AILRDIGMLTGLHKLGVAG- -INKKNGRAFRLAISNLNKLESLSVSSAGMP- -GLC 

* : . : : * * . . . ; : : : : **.:*..*: * : . : ; . . 
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NBS2 ECLDS ISSPPPLLRTLGLNGSLEEMPNWI EQLTHLKKFNLWSSKLKE - GKNMLI LGALP - 

NBS 4 ECLDS I SSPPPLLRTLVLDGI LEEMPNWI EQLTHLKKI YLLRSKLKE - GKTMLI LGALP - 

NBS6 ECLDSISSPPPLLRTLVLYGSLEEMPNWIEQLTHLKKIYLLRSKLKE-GKTMLI LGALP- 

NBS1 EWLNSIACPPPFLKRLKLNGSLADTPNWFGNLKQLVKMCLSRCGLKD-GKTMEILGALP- 
pib GCLDDISSPPENLQSLKLYGSLKTLPEWIKELQHLVKLKLVSTRLLEHDVAMEFLGELPK 
*.*..*★ *.**★* *:*: :*:**:* * : - * :** ** 

NBS 2 - NLMFLSLYHNS YLGEKLVFKTGAFPNLRTLVI FNLDQLRE I RFEDGSS PQLEKI E I S - C 

NBS4 - NLMVLHLYRNAYLGEKLVFKTGAFPNLRTLWI YELDQLRE IRFEDGSS PLLEKI EIG - E 

NBS 6 - NLMVLDLYRKAYLGE KLVFKTGAFPNLRTLS I YDLDQLRE I RFEDGS S PQLE KI E I R - F 

NBS1 - NLMVLRLYRNAYADE KMTFRRGT FPNLRCLD I YLLKQLRE I RFEEGTS PTMES I E I Y - G 

pib VEILVISPFKSEEIHFKPPQTGTAFVSLRVLKLAGLWGIKSVKFEEGTMPKLERLQVQGR 

::. * :*.***: * ::.::**:*:*:*::: 

NBS 2 CRLESGI IGI I HLPRLKE I S LE YKS KVARLGQLKGEVNTHPNRPVLRMDSDRRDHDLGAE 

NBS 4 CRLESG I TG 1 1 HLPKLKE I P I RYGS KVAGLGQLEGEVNAHPNRPVLLMYSDRRYHDLGAE 

NBS 6 CRLESGI IGI IHLPRLKEISLGYESKVAGLAQLEGEVRTHPNHPVLRKREDRSDHDLACD 

NBS1 CRLESGI IGI KHLPRLKI I SLEYIXjKVAKLDVLQEEVNTHPNHTELQMAEDRSI^^ 

pib ieneigfsgleflqninevqlsvwfptdhdriraaraagadyetaweeevqearrkggel 

.**:*:.*.:::: . : « :.. 

NBS 2 AEGSSIEVQTADPVPDAQGSVTVAVEATDP LPEQEGES 

NBS 4 AEGSSI EVQTAD PVPDAEGS VTVAVEATDP - -LPEQEGES 

NBS 6 AEGSPVEVEATDPLPEQEGESSQRRDKHSSSWFYQVMISSSIGISGRPCFCGCAHLAVPR 

NBS1 ASDG DDAHDNPALRYQTSC 

pib KRKIR EQLARNPNQPIIT 



NBS 2 - -SQSQVITLTTNDSEEIGTAQAG 

NBS 4 - -SQSQVITLTTNDSEEIGTAQAG 

NBS 6 RGADLRRLPLSSIASHALDSSLSGMNCFNLTFSRDMLLVPA 

NBS1 

pib 
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